Abstract: Single factor test was applied to study on the engineering properties of modified raw soil, by which the reasonable range of grass, cement, quick lime, and fly ash were determined. The effects of various factors on the bending strength of modified raw soil were studied by orthogonal test method, and the experimental results were analyzed. The experimental results show that the order of influence on the bending strength of modified raw soil block was glass A> cement C> quick lime D> fly ash B. Finally, the optimal mixture ration of modified raw soil was determined.
Introduction
As the most widely used structural form in rural areas of China, the raw soil structure houses have the advantages of local conditions, local materials and simple construction and so on [1] [2] [3] . In this paper, the raw soil of Shihezi regiment is selected, and the engineering properties of the modified raw soil are studied by mixing the glass, fly ash, cement and quick lime. This study provides the theory for improving the comprehensive performance of the raw soil block, such as compressive strength, bending resistance and durability.
Single Factor Experiment
Test material: Clay: supplied by Shihezi 150 Regiment. Cement: 32.5R composite Portland cement. Grass: corn stalks, length ≤50 mm. Fly ash: Class I fly ash. Water: tap water.
Single factor test and analysis: The size of specimen of is 100mm×100mm×100mm, and the 28d compressive strength test results were shown in Fig. 2 (1)-(4).
As shown in fig.1 (1), when the content of grass is [0%, 0.25%], the compressive strength increase gradually; when the content of grass is [0.25%, 0.5%], the compressive strength gradually decreased; and when the content of grass is [0.5%, 1.0%], the compressive strength gradually stabilized. Therefore, the reasonable range of the content of the grass is [0%, 0.25%].
As shown in fig.1 (2) , when the content of fly ash is [0%, 5%] and [10%, 15%], the compressive strength increase gradually; when the content of fly ash is [5%, 10%] and [15%, 20%], the compressive strength gradually decreased; and the compressive strength with the content of 5% is higher than 10%. Therefore, the reasonable range of the content of fly ash is [0%, 5%]. As shown in fig.1 (3) , when the content of cement is [0%, 5%], the compressive strength decreases; when the content of cement is [5%, 20%], the compressive strength increase gradually; and when the content of cement is [15%, 20%], the compressive strength increases significantly. Therefore, the reasonable range of the content of cement is [15%, 20%].
As shown in fig.1 (4) , when the content of quick lime is [0%, 5%] and [10%, 20%], the compressive strength increase gradually; when the content of quick lime is [5%, 10%], the compressive strength decreased gradually; and when the content of quick lime is 5% and 15%, the strength of the relatively close. Therefore, the reasonable range of content of quick lime is [0%, 5%].
The Orthogonal Experiment
Orthogonal experimental design. Based 12 According to results of It can be seen that the order of influence on the bending strength of modified raw soil block was glass A> cement C> quick lime D> fly ash B.
Factors analysis of Bending Strength. According to orthogonal test, the bending strength of each factor at different levels can be obtained by factors analysis, as shown in fig.2 (1)-(4) . In fig.2 (1), it can be seen that when the content of grass is [0%, 0.25%], the bending strength increases gradually, but when the content of grass is [0.15%, 0.25%], the bending strength stabilizes. Therefore, the optimal ratio of the content of grass is 0.15%.
In fig.2(2) , it can be seen that when the content of fly ash is [0%, 2.5%], the bending strength increases gradually, but when the content of fly ash is [2.5%, 5%], the bending strength decreases. Therefore, the optimal ratio of the content of fly ash is 2.5%.
In fig.2(3) , it can be seen that when the content of cement is [15%, 20%], the bending strength increases gradually. Therefore, the optimal ratio of the content of cement is 20%.
In fig.2(4) , it can be seen that when the content of quick lime is [0%, 2.5%], the bending strength reduces gradually, when the content of quick lime is [2.5%, 5%], the bending strength increases gradually. Considering the durability of raw soil, therefore, the optimal ratio of the content of quick lime is 5%.
The optimal mixture ration of modified mud was determined as A2B2C3D3 by factors analysis. The content of the grass dosage is 0.15%, the content of fly ash was 2.5%, the content of cement was 20% and the content of quick lime was 5%.
Variance analysis. The results of variance analysis of orthogonal test were shown in Table 4 . It can be seen that the factor of Grass A has significant influence on bending strength of the modified raw soil block, followed by factors of C, D and B.
Conclusions
The most important conclusions that can be drawn from this study were as follows: (1 (2)The order of the influence on the bending strength of the modified raw soil block was glass A> cement C> quick lime D> fly ash B. (3)The optimal mixture ratio is A2B2C3D3. The content of grass is 0.15%, the content of fly ash is 2.5%, the content of cement is 20% and the content of quick lime is 5%.
